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Alabama Agriculture

 Agriculture exports from Alabama
topped $1 billion in 2022

« Over 38,000 farms in operation

Alabama’s Top 5 Commodities:
1. Poultry

Cattle and Calves

Cotton

Corn

Peanut

st e



2021 AL Cotton Production, FSA

County total - .
Region

Cotton (Gossypium hirsutum) Tennessee g T

Valley
Sand Mountain
and Northeast
9.1%

~162,000 hectares 224%
Central and

East
15.7%

West
6.9%

Wiregrass
30.1%
Gulf Coast and
Southwest
15.8%
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Corn (Zea mays B R

15 32,456 Region

Tennessee % Acreage

~121,000 hectares o

Sand Mountain
and Northeast
9.1%

Weft Central and
6.8% East
10.0%
Wiregrass
11.0%
Gulf Coast and
Southwest
7.2%
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2021 AL Soybean Production, FSA

Soybeans - "
27 49,788 REgIO n

% Acreage

Soybean (Glycine Max) e

Valley

64.4%
~ Sand M i
120,000 hectares s
11.9%
West

Central and

7.9% East
7.4%
Wiregrass

3.4%
Gulf Coast and
Southwest
5.1%
AUBURN

- AGRICULTURE



2021 AL Peanut Production, FSA

Peanuts (Arachis hypogaea) — m— g

Tennessee % Acreage

Valley
74,000 hectares >1% rn/ o

and Northeast

>1%
Weost Central and
#l East
4.4%
Wiregrass
65.5%
Gulf Coast and
Southwest
28.6%
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Alabama is the No. 3 state
in U.S. peanut production




12t in U.S. blueberry production 17t in U.S. peach production 6th in U.S. pecan production
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2din U.S. catfish production 4t in U.S. lumber production



Chickens

Alabama is the No. 2 state in U.S. broiler
production

1,204,700,000 Broilers!

There are approximately 2,775 poultry
producers in 49 Alabama counties.




Cattle

Cattle and Calves on Farms
January 1, 2021

1,290,000 head of cattle and calves e a1

Culiman 57,000 head
o CHERCKEE .
URON [ ST Montgomery 46,000 head
Blount 45,000 head
Lowndes 39,000 head
puanll (e IS ST.CLAR State Total 1,290,000 head
" JEPPERION CEANE
. 4
sonm: TUSCALOOSA Sy -
e s TALAROTA
ELMORE -2
wCON
RUSSE
: . BULOCK
i sres
MONROE
FASHNGTON CONECUH ORE
EsCauza

Cattle Inventory January 1, 2021
- 24,000 head or more
[ 16.000 - 23,999 head
[ &000- 15999 head
[ ] Less than 8,000 head




NATURAL RESOURCES CONSERVATION SERVICE

U.S. DEPARTMENT OF AGRICULTURE
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TENNESSEE

SOIL LEGEND*
LIMESTONE VALLEYS AND UPLANDS
APPALACHIAN PLATEAU
PIEDMONT PLATEAU
BLACKLAND PRAIRIE

COASTAL PLAIN

MAJOR FLOOD PLAINS AND TERRACES

(COASTAL MARSHES AND BEACHES

*See back of map for soil
‘association names in each group

SOIL AREAS OF ALABAMA

U.S. Department of Agriculture
Natural Resources Conservation Service
in cooperation with
Alabama Cooperative Extension System

20 0 20 40 60
=== —
MILES
— GULF OF MEXICO
Rosrs Eaal Noa rckcion S0 S5 NADE? oo persornel Rovisd Fabruay 1987 1003452.01
(CENTER, FORTWORTH, TX 1997




Coastal Plain

Texture:

— Sandy loam surface
— Loam or clay acid subsoils

Characteristics:

— Naturally acidic
— Well-drained
— Low in organic matter




_imestone Valleys and
Jplands

Texture:
— Silt loam surface
— Clay acid subsoils

Characteristics:

— Slightly acidic
— Well-drained
— Moderately permeable




Karst and Caves in Alabama

4 200 caves have been discovered in Alabama

Alabama Cavefish, Encyclopedia of Alabama

DeSoto Caverns, Encclopedia of Alabama Cathedral Caverns, Encyclopedia of Alabama

Blind Cave Crayfish, Encyclopedia of Alabama



Blackland Prairie

Texture:

— Silty clay surface
— Alkaline clays weathered from calcium carbonate

Characteristics:

— Some acidic, some pH > 8
— Not well-drained
— Shrink/swell clays
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Alabama — The River State

More than 132,000 miles of streams and rivers A { ARG

.-":';. 1 ,._-;.- 1

.'.-ﬂ ﬁahk ' State Stream mlles L
" B Alaska 365,000 |,«

. . 2 California 211,513
10% of all the freshwater in the continental U.S. 3 Texas 191208 S
- o : | 4 Montana 176,750 A

originates in or flows through Alabama A 5 Nevedo A

! 6 Kansas 134,338 |
. . _ 4 7 Aabama 132,000 *\

Alabama has 1,438 miles of navigable rivers - i, 8 NewMexico 110741 [

K- 9 Idaho 115,595 '-j'

more than any other state S0 10 Oregon 114,823 N
v 11 Wyoming 108,767 P}
_ ‘;{_'_1 12 Colorado 107403“}_ '1.:
1400 mm rainfall per year on average b onee? SRS ";f' FANNAT:
B o j'ﬂ’. -a-; {-. i 5‘;} }.



America’s Amazon

Alabama has more freshwater biodiversity than
any other state

More than 300 species of fish (27% of North
American species)

Over 99 crayfish species (22% of North
American species)

61% of North American freshwater mussels

V.

<] Celestial Crayfish (Procambarus holifieldi)

. | Picture courtesy Dr. Rebecca Bearden, GSA



e 1st in the U.S. — Turtles — 27 kinds of freshwater turtles
e 57% of all turtle species in North America



3

Species

I238
i,

Richness of the 863 species with range maps ' BiodiversityM apping.org

U.S. protected lands mismatch biodiversity priorities,” by Clinton N. Jenkins, Kyle S. Van
Houtan, Stuart L. Pimm, and Joseph O. Sexton. Published April 6, 2015, in Proceedings of
the National Academy of Sciences. www.pnas.org/cgi/doi/10.1073/pnas.1418034112
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The Old Rotation

e Established in 1896

* The oldest, continuous cotton
experiment in the world

* The third oldest agricultural
experiment in the Unites States

* Demonstrates effect of crop
rotation and cover crops on
cotton vields
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“Alabama agriculture will come
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DAVIS ARBORETUM

W OLD ROTATION SIGN

Non-trrigazed half Irrigated hajf*

LEM MORRISON DRIVE

Cotton 0-80-80**
Nowinter legume

Cotton 0-0-0
‘Winter legume 0-80-60

Cotton 0-40-30
‘Winter legume 0-40-30

1) Cottan 0-80-80, winter legume 0-40-30
2) Corn 0-0-0, winter lagume 0-40-30

. HISTORICAL MARKgn

Plot size - 21.51
136.1ft with 3. /oot
alley between ploes.

* Frrigasion tnstalled in 2003

1) Cotton 120-80-60, winter legume o-40-30
2) Corn 180-0-0, winter legume o-40-30

Sumeas &4

Cotton 0-80-80
‘Winter legume 0-0-0

olo|[N|[o|un|alw|Nn]—

Sameas &5

1) Cotton o-&0-80, winter legume 0-80-60
10 2) Corn 180-0-0, wheat or 1ye 80-0-0

3 Soybean 0-0-0

11 Sameas #10

12 s

**Toeal fereiiizer appiied to crop in
pounds per acre NFO-KO

13 Sovnirionm

NORTH
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Treatments:

1. Cotton; No N/no legume

2. Cotton; No N/+legume

3. Cotton-corn; No N/+legume
4. Cotton-corn; + 120N/+legume
5

. Cotton-corn-wheat-soy; No N/+legume




Rotation was converted to conservation tillage in 1997
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Irrigation was
installed for half of
each plot in 2003

NO Winter
legume cover.
crop

;lrrigated,

“continuous
~cotton

<NO winter
~legume cover
*crop

"~ NO nitrogen

“fertilizer

Dryland,
cotton-corn
+ Winter
legume
cover crop
+ Nitrogen
fertilizer

Irrigated,

cotton-corn

+ Winter
legume
COVer. crop
Nitrogen
fertilizer

rrigated,

DryIvand,ﬂ

:cotton-corn
‘rotation

+ Winter
legume
cover crop

‘NO nitrogen

fertilizer

cotton-corn

shrrotation
W+ Winter

legume

cover crop
NO nitrogen
ertilizer

Dryland,

4 continuous
~ % cotton
“ 4+ <Winter

legume
.. cover crop
“NO nitrogen

“=fertilizer

& Irrigated,
<«

continuous
cotton
1‘+ Winter
legume
cover crop

o

#-"NO nitrogen

. fertilizer

)
W
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Treatment 10-Year Average
Lint Yield

Continuous Cotton 660 kg/ha
No Nitrogen
_ ~rrigated, Irrigated, Irrigated, "  Cotton-Corn w Legume Cover Crop 1880 kg/ha
--Scontinuous otton-corn cotton-corn grcontinuous
¢ : : r e ; 120 1lbs N
~cotton Winter “;rotation ~ g cotton 2
| :NO winter legume wt Winter 5 “+ Winter g® Cotton-Corn w Legume Cover Crop 1770 kg/ha
f__legume cover cover crop legume Lo legume No Nitrogen
*crop Nitrogen' = %' covercrop % cover crop. i
- _NO nitrogen fertilizer e e R R i LU Continuous Cotton w Legume Cover 1580 kg/ha
. Sertilizer g fertilizer fertilizer Crop No Nitrogen

AN N &

*P K, and lime applied according to soil test in all plots

Cotton as a crop does not deplete the soil or run it down excessively. The cultural
practices of leaving the soil bare through the winter and not preventing erosion are
responsible for the generally low fertility level of many soils on which cotton is grown.

- Professor J.F. Duggar, Auburn University, 1949

EAUBURN
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Yield (kg/ha)
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1921 1946 1971 1996 2021
Year

Treatment
Cotton; No N/no legume — ——- Cotton; No N/+legume
— - — Cotton-corn; No N/+legume —— — Cotton-corn; +N/+legume
——-—- Cotton-corn-wheat-soy; No N/+legume




Soil health: the continued capacity of

a soil to function as a vital living

ecosystem, that sustains plants, Chemical
animals, and humans

Biological Physical




Functions of Soil:

* Supports Plants for Food and Fiber
* Filters Water

* Provides Habitat for Living Organisms

* Sequester Carbon

* Provide Support for Buildings/Infrastructure
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Long-Term Practices to Conserve Soil and Improve Soil Health

1) Disturb soil less

2) Keep soil covered

3) Increase biodiversity

AUBURN
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North American Project to Evaluate Soil Health SOIL HEALTH

— INSTITUTE —

Long-Term Experimental Sites
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Selected Soil Health Properties for the Old Rotation oL NEALTH

— INSTITUTE —

Continuous Cotton -

Cotton-Corn Rotation

No Legume w/ Winter legume
Organic Matter (%) 1.1 2.5
POXC (mg C kgt soil) 120 603
C Mineralization — 96 h (mg 0,/ g dry soil / 96 hr) 0.204 0.417
B-glucosidase (mg pNP kg soil hr) <4.0 33.0
Total PLFA Biomass (nmol/g) 10 71
Aggregate Stability (%) 12 27
Saturated Hydraulic Conductivity (cm hr) 1.5 12.8
Available Water Holding Capacity (cm? water cm! soil) 0.03 0.12

B AUBURN



Received: 11 November 2021 l Accepied: 10 February 2022 l Published online: 30 March 2022

Soil Science Society of America Journal

DOL: 10.1002/52j2.20395

SOIL PHYSICS & HYDROLOGY

Carbon-sensitive pedotransfer functions for plant available water

&
SOIL HEALTH

— INSTITUTE —

Received: 17 January 2022 | Accepted: 13 April 2022 Published online: 18 July 2022

DOI: 10.1002/52j2.20428

Soil Science Society of America Journal

SOIL PHYSICS & HYDROLOGY

Selecting soil hydraulic properties as indicators of soil health:
Measurement response to management and site characteristics

Soil Biology and Biochemistry

Volume 168, May 2022, 108618

ELSEVIER

Linking soil microbial community
structure to potential carbon
mineralization: A continental scale

Geoderma 428 (2022) 116156

Contents lists available at ScienceDirect

GEOI JERMA

Geoderma
Y.

ELSEVIER journal homepage: www.elsevier.com/locate/geoderma

Soil Biology and Biochemistry _g;ﬂma

Volume 172, September 2022, 108708 (B

ELSEVIER

An evaluation of carbon indicators of soil
health in long-term agricultural
experiments

Gheck for
updates

Evaluation of aggregate stability methods for soil health
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Additional
Cover Crop Research
in Alabama




|. Cover Crop Selection: Benefits

Small Grains Legumes Brassicas/Other Broadleaves
(ex. Rye, Oats, Millet) (ex. Crimson Clover, Sunn Hemp) (ex. Tillage Radish, Canola)

— Weed control — Fix nitrogen for —  Deep
— Conserve soil subsequent taproots to
moisture cash crop break up soil
— Improve soil — Erosion compaction
organic matter prevention Scavenge for
— Nutrient — Improve water [§ Eutrtent.s |
. v . Photo courtesy of: USDA
Scavenglng |nf||trat|0n National Soil i;ynamics Lab eer?er insol
profile
— Improve water
infiltration Improve
. water
— Erosion s .
. infiltration
Prevention

EAUBURN



over Crop Selection: Benefits

Protect Increase

against Improve water Conserve soil organic Suppress

erosion/ infiltration moisture matter weed growth
nutrient loss storage




Cereal Rye (Secale cereale
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o

‘FL401 rye, an early—matring variety. ‘Wrens Abruzzi’ rye, a commonly panted vaiety of rye in Alabama.
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Oats (Avena sativa
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Crimson Clover (Trifolium incarnatum
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‘AU Sunrise’
Crimson Clover

[

Early March 2022 Early April 2022
AUBURN
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Hairy Vetch ia villosa
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Winter Pea (Pisum sativum subsp. arvense
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aikon Radish (Raphanus sativus
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Planting Date Matters

Radish Below + Aboveground Biomass in Central and South AL

3000

2000

Radish Biomass (Ibs/acre)
S
o
o

1000

September-planted  October-planted November-planted Sept-planted Daikon

radish. Photo taken in Jan.
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V. Current Cover Crop Research

Trials to Evaluate Cover Crop Mixtures

How do various species/mixes effect selected soil

health properties and cash crop yield?

== ONRCS

United States Department of Agriculture
Natural Resources Conservation Service

Uz |
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Cover Crops Evaluated

|z

) Y b
(g% \§’(/< e (‘# d W
2 Way Mixes
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Crimson Clover
TVREC, April 2019

Rye-Clover
TVREC, April 2019

Clover-Radish
TVREC, April 2020

AUBURN
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Soil Organic C (SOC)

North AL — Silt Loam

N
(&)
*

" 25

* * *

.20 20
3
n
M [0 the silt loam, rye and 15
()] 5
9T clover cover crops improve 0
O .
Bl SOC 1n the top 10 cm
5 5
0 Depth
» ¢ & & & S oo 0-5
O & @ @ @ @ & ] cm
«? O @2 +C)\o L Q.’bé $®* = 5-10 cm
e e gt = 10-15 cm
< 0\04 15-30 cm

*Higher SOC than fallow at a = 0.1

South AL, loamy sand

In the loamy sand, cover

crops had no impact on SOC

after 4 years




Depth, cm

50
4

Rye_Clover_Radish

e e

10+

oA
&

50 v ¥ - 50 - : ¥ 50 v F . 50 T ¥ ¥
-45.0 -22.5 0.0 225 45.0 -45.0 -225 0.0 225 450 -45.0 -22.5 0.0 225 450 -45.0 -225 0.0 225 45.0
Distance from the row center, cm







Cotton Lint Yield — Central AL and Wiregrass 2018-2020

1600 . . .
15-20% increase in cotton lint
1400

d a ab ab ' .
b b gy Vield following rye or rye-clover-

< 1200 radish cover crops

1000 R -
> 800 e R e

400 e

200 o

S & A |

ha)

Cotton Lint Yield (kg

Ng S 3 S S N N Ny
< P (}0A (}OA o o S N
«% Q/' Vs Q\ Kl Q
RS & @
P P
N AUBURN

*Columns with the same letter do not differ between cattle removal treatments (o« = 0.1) AGRICULTURE



Peanut Yield- Wiregrass 2019

Peanut Yield (kg/ha)
= N w IN
o o o o
o o o o
o o o o o
G —
]
=

Q

O

(@]

*Columns with the same letter do not differ between cattle removal treatments (a = 0.1)

35% decrease in peanut yield
following clover-containing
cover crops
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Evaluation of Cover Crop Mixtures-Conclusions

 All cover crops, except the radish monoculture, increased soil organic
carbon (SOC) 19-30% in the top 5 cm at the north AL location
compared with winter fallow.

* Treatments containing rye or clover decreased soil strength by 14—-22%
at TVREC after 4 yr of cover crop utilization.

e Short-term cover crop use improved selected soil health indicators and
reversed soil degradation in the silt loam soil, but not the loam these
benefits were dependent on soil type and cover crop selection.

BAUBURN



Challenges to Implementing Cover Crops:
* Cost
* Timing of Cover Crop Planting

* Timing of Termination/Cash Crop Planting

Challenges to building soil health:
e Coarse-Textured Soils
e Climate

* Peanut Rotations

EAUBURN




Farmer “Small Groups”

Fsii ™

Q/“SDA SDA ALABAMA FUTURE OF
— United States Department of Agriculture =

= . SOIL & WATER AUBURN FARMING
Natural Resources - -
Conservation Service Agricultural Research Service COMMITTEE
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Future Directions

* Work with cover crop breeder to
Improve cover crop varieties

* |dentify strategies to further reduce
input use

* Work with farmers to implement proven
practices

White Clover (Trifolium repens)

BAUBURN
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